Students' attitudes toward the various aspects of information science are manifest in varying manners and degrees. Irritation, bewilderment, frustration, and feelings of panic are emotional boundaries that many computer educators face in the academic world of today. Expressions such as computer avoidance, computer anxiety, computer aversion, and computer-phobia are used with regularity in an effort to categorize these emotions. These terms are ingrained in the literature of a plethora of computer based journal articles if Gordon (1995) , Burkett (1993) , Fletcher and Deeds (1994) , Givens (1998) , Tobias (1979) , Fajou (1997) , Bohlin (1999) , and others are an example. Fajou (1997) uses the definition of "distress or uneasiness of mind caused by apprehension of danger or misfortune" when writing of computer anxiety. Bohlin (1999) notes that "a computer anxious learner is one who is nervous, distracted, and physically and emotionally uncomfortable in the presence of or under the expectation of interacting with a computer."
The Literature of Computer Attitude, Anxiety, Aversion, and Avoidance
The literature would seem to indicate that computer anxiety leads to computer avoidance via computer aversion or computer phobia associated with various demographics (gender, age, ethnicity, etc.) , at times, acting as key elements in the algorithm. According to Yang et al. (1999) "There are a number of studies on the relationship of computer experience with computer anxiety …" They list eight
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authors in their article for the Journal of Industrial Teacher Education that have studied demographic variables. They also list six authors that have noted direct relationships between computer-related experience and computer anxiety and four articles that examine the relationship of demographic variables and computer anxiety. Green et al. (1993) states that "Attitudes (about computers) have been examined by several researchers..." and goes on to name five including Meier (1988) , the developer of the Computer Aversion Scale (CAV), the basis for the survey conducted for this paper. Brosnan (1998) lists gender, level of experience, computer attitude, educational level, knowledge of computers, external locus of control and attitudes toward mathematics as correlates to computer anxiety and avoidance.
Numerous authors, as outlined above, have associated computer anxiety with many correlates. Demographics, computer experience (or lack of), attitude toward computers, and educational level, either directly or indirectly may lead to computer anxiety that in due course can be an advocate of computer avoidance. While the percentage of respondents indicating that they were not comfortable about using computers was small it is significant that it still is an identifiable factor.
Method

Participants and College Sites
The participants were 578 college students (216 men and 363 women) from three colleges located in southern Florida. After exclusion of incomplete surveys, the data were analyzed for a total of 565 surveys. Summary statistics for the respondents affiliated with each college site are presented in Table 1 . As can be seen in this table, schoolassociated age differences were observed, F(2, 565) = 38.65, p < .001. Post hoc examination (Tukey, p < .05 A limited number (12 -14) of on-line courses are offered but there seems to be no discernible movement to increase this offering. Faculty are not remunerated or strongly encouraged to increase the on-line course offering. Students have computers in all dorm rooms, the library, and numerous teaching labs on the campus. Students included in the survey were members of day and evening classes in both the Bachelors and Masters programs from a plethora of disciplines including Arts, Education, Business, and Communications.
Instrument
The survey consisted of a series of true/false and multiplechoice questions as well as demographic items adapted from the Computer Aversion Scale (CAV; . In its original form, Meier's survey assesses three factorsreinforcement expectations for computers, outcome expectations for computers, and efficacy expectations for computers, respectively. Factor analysis of the present survey using Principle Components Analysis (PCA) with Varimax rotation and a three-factor solution is presented elsewhere (Compton, Burkett, & Burkett, 2001) . With the exception of the demographic items, the survey is presented in Appendix A. The survey, titled, "Affective and academic results of computer-based training and learning," took approximately 15 minutes to complete, and in addition to the adapted CAV questions, included a series of four questions designed to assess student perception of the efficacy of online courses. The participants were also asked demographic data related to gender, age, academic discipline, and current degree program (i.e., associates, bachelors, etc.). All surveys were completed within a one-month span in early Spring 2001 and, in the majority of instances, in the presence of the three principle authors.
Scoring and Statistical Analysis
As noted above, 13 individuals failed to complete the survey. Of these, six were from the CC, five were from the LAC, and the remaining two were from the BC. Available data from these 13 individuals were not included in any of the univariate or multivariate analyses. Last, it is worth noting that group sample sizes were significantly different, χ 2 (2) = 127.99, p < .001.
All data were analyzed using Systat (Wilkinson, 2000) . The data from the three groups was compared using chisquare or multivariate analysis of variance (MANOVA) as appropriate with the analyses arranged on the basis of the three factors described above. Thus, three MANOVAs were performed. Before the results of the multivariate analyses were interpreted, the data were examined to determine if the appropriate multivariate assumptions were met (Stevens, 1992) . When the MANOVAs were significant the univariate F values were interpreted (Hummel & Sligo, 1971 ; see also, Weinfurt, 1995) and followed up with post hoc comparison of the means using Tukey's procedure (Tukey, 1977) .
Finally, because age differences were associated with academic institution, bivariate regression analyses were performed between all questions and age, with age as the predictor variable. Because of the number of analyses, an α level of .01 was chosen as the a priori criterion for significance.
Conclusion
Knowledge and Perception of Computer Competency
This study analyzed students' responses, at three campuses. Their academic disciplines were varied. The attitudes they manifested toward computers could be construed as an indicator of their degree of computer anxiety. This degree of computer anxiety, in turn, is of importance to those that will be overseeing or providing information to clients in the near future.
Approximately, 92% of CC students affirmed that they could use a word processing program for letter writing purposes. A similar percentage of BC students responded in the affirmative (91.07%). However, the observed frequencies across groups was significant, χ 2 (2) = 14.23, p < .001, ϕ C = .157, with 98.42% of LAC expressing competency with word processing programs. Although group differences were observed, χ 2 (2) = 116.01, p < .001, ϕ C = .167, most of the students at each school felt that they knew how to use computer programs. However, among CC students, perceived competency did not extend to knowledge about basic computer hardware, as only 48.63% knew that the modem did not store the computer's memory. Similar but significantly higher knowledge levels were observed among LAC (71.25%)and BC (71.96% correct) students, χ 2 (2) = 24.95, p < .001, ϕ C = .210.
As can be seen in Table 1 , across colleges, different patterns in perceived overall computer competency emerged, χ 2 (8) = 17.81, p < .025, ϕ C = .181. Specifically, 24.84% of CC students rated themselves as computer experts or professionals, while 32.03% of LAC students and 28.15% of BC students did so. Interestingly, 15.31% of CC students and 13.59% of BC students (with presumably greater workplace experience) rated themselves as having elementary or novice levels of knowledge, while only 6.86% of LAC students endorsed either of these two categories. This result is consistent with an analysis of question 25 (see below, Factor I) where differences in perceived competence among the schools were observed.
The preceding is noteworthy in light of the fact that 33.6% of the sample (CC = 49.7%,LAC = 28.5%, BC = 26.5%) did not know the location of memory storage. An additional analysis was performed to assess the relationship between perceived knowledge and a concrete measure of actual knowledge. In order to meet the assumptions of chisquare and address the issues associated with small expected frequencies (Spatz, 2001) , the novice and elementary categories were combined, as were the professional and expert categories. Examination of these data revealed that perceived knowledge and location of where the computer's memory is stored were related, χ 2 (3) = 22.89, p < 001, ϕ C = .201. Over 48% of the individuals who rated themselves as novice/elementary agreed with the statement that a modem is where the computer's memory is stored while among those with average-or professional/expert-rated knowledge, the number of incorrect respondents dropped to 36.64% and 21.38%, respectively. Thus, even among those who consider themselves as competent to expert, such knowledge may not necessarily extend to the computer hardware.
Factor I -Reinforcement Expectations From Computers
The mean scores for the 15 questions that constituted Factor I are provided in Table 2 . A one-way multivariate analysis of variance (MANOVA) revealed a significant effect of educational setting, Wilks' λ = 0.818, approximate F(30, 1096) = 3.86, p < .001. Following this finding, the data were explored further by examining the univariate F values associated with each dependent measure. Where appropriate the univariate analyses were followed with post hoc comparison of the three groups using Tukey's procedure (p < .05). The primary result of these analyses revealed a difference in the internalized importance of computers.
Although all three groups generally disagreed with the statement that there were many tasks in life more important than work with computer applications (Q13), the three groups differed in terms of how strongly they held this belief, F(2, 562) = 26.12, p < .001, η 2 = .090. While CC and BC students held a similar position, the LAC students were neutral about the importance of computer applications in their life.
The students at the three institutions differed in perceived level of frustration with computers (Q15), F(2, 562) = 8.12, p < .001, η 2 = .030. Post hoc examination revealed that LAC and CC students were significantly more frustrated with computers than students who comprised the BC group. On the basis of the preceding, it was not surprising to find that the students differed in terms of their dislike for computers (Q19), F(2, 562) = 3.31, p < .05, η 2 = .014, with CC students significantly more likely to indicate a favorable opinion than LAC students. BC students held a position intermediate between and not significantly different from students at the other two schools. However, as can be seen in Table 2 , all three groups held a generally favorable view of computers, with the group differences a matter of how strongly the position was held. Although students from the three schools differed in the degree to which they were tired of hearing about computers (Q27), F(2, 562) = 8.79, p < .001, η 2 = .033, only LAC students felt neutral, while CC and BC students indicated positive feelings towards messages about computers (see Table 2 ).
As noted above, the three groups differed in their perceived knowledge of computers (Q25), F(2, 562) = 3.21, p < .05, η 2 = .013. In light of the above it was interesting that CC students perceived themselves as significantly less knowledgeable (Q33) than LAC or BC students, who held similar perceptions. Although significant group differences were observed, F(2, 562) = 3.69, p < .05, η 2 = .011, students in all three groups felt that they knew something about how a computer operates (Q33). However, the position of the LAC students was less firm than that of the other two groups, where the latter two did not differ. While the students from all three schools believed that they were capable of using a computer without help present (Q30), they once again differed in terms of how firmly they held this belief, F(2, 562) = 3.41, p < .05, η 2 = .012. BC students were significantly more likely to disagree with this statement than CC students. The position of the LAC students was once again intermediate but not significantly different from either extreme (see Table 2 ). Last, although the groups did differ in terms of their perceived appear-ance when using a computer (Q31), F(2, 562) = 3.73, p < .025, η 2 = .012, with BC holding a significantly stronger stance than the students from the LAC, students at all three colleges felt that they would appear competent when using computers.
Factor II-Outcome Expectations From Computers
The mean scores and standard deviations for the 7 questions comprising Factor II are provided in Table 2 . Multivariate analysis of the data with a one-way MANOVA revealed a significant effect of educational setting, Wilks' λ = 0.869, approximate F(14, 1106) = 5.76, p < .001. Examination of the univariate F values associated with each dependent measure and post hoc comparisons using Tukey's procedure (p < .05) revealed information of particular use to curriculum planners.
The students at all three schools agreed that they needed to learn more about using a computer (see Table 2 , Q9), although school differences were detected, F(2, 559) = 4.53, p < .025, η 2 = .013. Post hoc examination of the means revealed that LAC students were somewhat more confident of their current skill level than CC students. BC students endorsed a position intermediate and not significantly different from either extreme.
Although their mean positions were close to neutral, students from the three schools differed in their positions toward on-line courses, F(2, 559) = 8.04, p < .001, η 2 = .026, with LAC students holding a significantly more unfavorable opinion of such courses than students from the other schools (Q21). Although students from the three schools differed in terms how strongly they felt they would take on-line courses (Q20), F(2, 559) = 6.87, p < .001, η 2 = .023, only students at the LAC held a significantly different, although neutral, position (p < .05), while students at the other two schools expressed at least a marginal interest (ps > .05). However, although differences among the schools were observed, F(2, 559) = 9.09, p < .001, η 2 = .029, students at all three schools were essentially neutral (see Table 2 ) about the effectiveness of online courses (Q28).
Students at the three schools differed significantly in terms of their preference for working with computers versus people, F(2, 559) = 25.24, p < .001, η 2 = .081 (Q24). While all three schools held significantly different attitudes on this statement (ps < .05), only the mean response of the BC students was higher than 4.00 (M = 4.30), the neutral position suggesting a slight preference for machine over human contact. This result may be due to the greater work experience of the average BC student and is worthy of further examination. Overall it appears that the college students generally are open about course work requiring a computer with minimal human interaction.
Factor III -Efficacy Expectations For Computers
A one-way multivariate analysis of variance (MANOVA) of the data constituting Factor III revealed a significant effect of educational setting, Wilks' λ = 0.828, approximate F(16, 1106) = 6.83, p < .001. The summary statistics associated with this analysis are provided in Table 2 . Further exploration of the effect of educational setting by examining the univariate F values associated with each dependent measure and followed up with post hoc comparison of the three groups using Tukey's procedure (p < .05) suggested perceptual discrepancies as noted below.
School-related differences in perceived competence when using a computer (Q14) were observed, F(2, 560) = 4.84, p < .01, η 2 = .017, with CC students having felt significantly less competent than students from the other two schools, who did not differ significantly. This result may be due, in part, to a perceived amount of computer experience (Q8), F(2, 560) = 4.41, p < .025, η 2 = .015, as CC students endorsed a position significantly lower than students at the other two schools. Nonetheless, students from all three schools indicated that they used computers successfully as part of their daily routine (Q18), although LAC and BC students endorsed a significantly higher level of agreement than CC students, F(2, 560) = 9.60, p < .001, η 2 = .033 (subsequent Tukey tests, ps < .05). Although significant group differences were observed, F(2, 560) = 3.16, p < .05, η 2 = .011, all students generally felt that they could learn to use new software (Q23), although LAC students endorsed a less confident position than BC students (p < .05). Interestingly, CC students were significantly more likely to agree with the statement that they like computer games (Q26) than LAC students (F(2, 560) = 3.75, p < .025, η 2 = .018; demonstrated by the subsequent Tukey test for this comparison, p < .05); BC students were intermediate and somewhat more neutral about computer games (see Table 2 ). However, significant differences in interest in non-computer games were detected, F(2, 560) = 23.86, p < .001, η 2 = .076, with LAC students somewhat more likely to express such an interest than CC and BC students who did not differ. Nonetheless, all the students were essentially neutral about non-computer-based games, with observed differences a matter of degree.
As noted earlier, students from all three schools held positions about on-line courses that were close to neutral, although school-associated differences were detected. Further analysis suggested that LAC students hold a significantly more unfavorable opinion of such courses than students from the other schools. To reiterate, although students from the three schools differed in terms of how strongly they felt they would take on-line courses, only students at the LAC held a significantly different, (although essentially) neutral position. Students at the other two schools expressed at least a marginal interest. Although differences among the schools were observed, students at all three schools were essentially neutral (see Table 2 ) about the effectiveness of on-line courses (see Q28). However, it is noteworthy that only a small percentage of the students at each college had enrolled in an on-line course, with 12.42% the highest percentage at the LAC. Similar, although somewhat lower, percentages were observed at the CC (8.05%) and the BC (6.25%) but overall no differences as a function of college were observed, χ 2 (2) = 4.38, p > .10, ϕ C = .087.
Age and Perception of Computers
The significant bivariate regression analysis, with age as the predictor and each dependent measure from the questionnaire as the criterion, is presented in Table 3 . Significant positive associations between age and competence (Q14), r = .108, p < .005, as well as age and, when compared to people, the level of enjoyment working with computers (Q24), r = .112, p < .01, were observed. Significant inverse relationships were observed between age and the relevance of computer tasks in life (Q13), r = -.188, p < .001, wavering between wanting to learn about computers and avoiding them (Q22), r = -.132, p < .005, fatigue associated with hearing about computers (Q27), r = -.129, p < .005, looking like a fool when using one (Q31), r = -.137, p < .001, interest in computers primarily as a work-related tool (Q34), r = -.139, p < .001, and enjoyment of non-computer based games (Q35), r = -.170, p < .001. Thus, age accounts for 3.5% of the variance or less in each of these dependent measures. Nonetheless, these results suggest that the older students held somewhat more favorable attitudes toward computers and their place in the life of the respondents. 
